The development of the muscular system ofthe gastropod mollusc Patella has been thoroughly studied. As a result, two larval retractors, the main and accessory larval retractor, had been described in the larva ofPatella. These muscles were supposed to be responsible for the retraction of the larval body into the shell. Previously no larval extensors, which would be responsible for the extension of the larval body out of the shell, have been described. Using cell-lineage tracer injection and phalloidin staining of muscles, a newly-discovered muscle is herein identified in the larva of Patella coerulea. A functional model is presented in which two muscles are responsible for the extension of the larva, the newly-discovered muscle together with the previously recognized but inaccurately named accessory larval retractor. In our model, the latter muscle does not seem to function as a retractor but rather as an extensor.
. The formation of the 3D-macromere, which acts as an organizer and is responsible for the correct dorsoventral patterning of the embryo, has been described by e.g. van den Biggelaar and Guerrier (1979) , Arnolds et al. (1983), Verdonk and van den Biggelaar (1983) , Martindale et al. (1985) , and Damen and Dictus (1996) . The analysis of gene function during early development has been described by van der Kooij et al. (1996, 1998) , , Damen and van Loon (1996) , Klerkx et al. (2001) (2001) . The formation of the musculature has been described by Smith (1935) , Crofts (1955) , and Wanninger et al. (1999) .
In the first half of the previous century, Smith (1935) and Crofts (1955) (1999) showed that the formation of the principal larval and adult muscles in Patella takes place between about 28 and 52 h For many decades, the gastropod mollusc Patella has been used as a model system to study various aspects of early development. For instance, the celllineage has been described by Patten (1886) , Wilson (1904) , Smith (1935) , van The early development and cell-lineage of Patella have been described before (see e.g., Wilson, 1904; Smith, 1935; Biggelaar 1977; Dictus and Damen, 1997 (Fig. 4) . The morphology of this muscle was exactly like that of the other muscles, although the phalloidin staining of this unknown muscle was weaker. This newly-discovered muscle is located between the two lateral shell walls and is U-shaped.
The base of the "U" is located near phalloidin, and the resemblance to muscle fibers, it is concluded that the structure is indeed a muscle.
Based on its location, this muscle has been named transverse muscle.
Analysis of cell-lineage data demonstrates that the transverse muscle is derived from the 2b-micromere.
In addition, the 3a-and 3b-micromeres form small parts of the transverse muscle. In contrast to the other muscles in phalloidin-stained larvae, the transverse muscle exhibited weaker staining.
This indicates that these muscle fibers are not so heavily filled with F-actin containing myofibrils, and this may explain why the transverse muscle has not been observed before by Smith (1935) , Crofts (1955) , and Wanninger et al. (1999) . (Fig. 5) . Fig. 5A shows a fully retracted larva with a closed operculum.
The larva retracts into its shell and closes the operculum when it is disturbed, e.g. by "teasing" the larva.
Fig . 5B (Fig. 5C ).
Since treatment with MgCl, immobilizes the musculature, the situation of Fig. 5B represents the resting situation in which no muscular activity is present.
In the 48 to 52 h old post-torsional larva of Patella coerulea, contraction of the transverse muscle, which inserts on the two lateral shell walls, will decrease the volume that the larval body can occupy within the shell. Since the body of the larva functions as a 'hydrostatic skeleton', this will result in extrusion of the larval body out of the shell (see Fig. 5 ). 
